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(54) ANTIREFLECTIVE HARD GOAT SHEET, ANTIREFLECTIVE POLARIZING PLATE AND 

IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflective 
hard coat sheet which shows a high surface 
antireflective effect when used for a polarizing plate or 
the like, can prevent interference fringes by the 
reflected light and has an optical diffusion layer having a 
fine rugged pattern. 

SOLUTION: The antireflective hard coat sheet has 
layers of a medium refractive index layer having 1.5 to 
1.7 refractive index, a high refractive index layer having 
1.6 to 1.8 refractive index and a low refractive index 
layer made of a material having a lower refractive index 
than that of the high refractive index layer, successively 
deposited in this order on the surface of a transparent 
base film. The high refractive index layer contains 
dispersion of fine particles having 1.5 to 1.8 refractive 
index and within ±0.1 difference in the refractive index 
from the high refractive index layer and the layer has a 
fine rugged structure formed on its surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On a transparence base material film, the medium refractive index layer of 1.5-1.7 and a refractive index The 
high refi active-index layer of 1.6-1.8, [ a refractive index ] Furthermore, the laminating of the low refractive-index 
layer which consists of a refractive-index ingredient lower than a high refractive-index layer is carried out to this order 
from the transparence base material film side. And the acid-resisting rebound ace court sheet which ****** that are the 
particle of refractive indexes 1.5-1.8, distributed content of the less than **0.1 particles is carried out for a difference 
with the refr active index of a high r efr active-index layer into a high refractive-index layer, and the high refractive-index 
layer front face forms detailed irregularity structure. 

[Claim 2] The acid-resisting rebound ace court sheet according to claim 1 characterized by the mean particle diameter 
of a particle being 0.5-5 micrometers. 

[Claim 3] The acid-r esisting r ebound ace court sheet according to claim 1 or 2 characterized by the configur ation of a 
particle being a globular form. 

[Claim 4] The acid-resisting reboimd ace court sheet according to claim 1 to 3 characterized by distributing the 
ultrafine particle with a mean particle diameter of 0. 1 micrometers or less in a medium refr active index layer and/or a 
high refractive-index layer. 

[Claim 5] The acid-resisting rebound ace court sheet according to claim 4 with which an ultrafine particle is 
characterized by being a conductive ultrafine particle. 

[Claim 6] The acid-resisting rebound ace court sheet according to claim 1 to 5 characterized by the thickness of a 
medium refr active index layer being 1 micrometer or less. 

[Claim 7] The optical element characterized by preparing the acid-resisting rebound ace court sheet according to claim 
1 to 6 in one side or both sides of an optical element. 

[Claim 8] The image display device which carried an acid-resisting rebound ace court sheet or an optical element 
according to claim 7 according to claim 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an acid-resisting rebound ace court sheet and an optical element. 
Optical elements, such as an acid-resisting polarizing plate using the acid-resisting reboimd ace court sheet of this 
invention, can be suitably used in various image display devices, such as FPD(s) (flat-panel display), such as a liquid 
crystal display (LCD) and a electroluminescence display. 
[0002] 

[Description of the Prior Art] If the conspicuousness as display devices, such as wide-field-of-view comification of a 
liquid cr ystal display and highly-minute-izing, is pur sued, it is impossible to disregard the fall of the contrast by surface 
reflection of a liquid crystal display front face, i.e., a poWizing plate fr ont face, for example, although a liquid crystal 
display is in one of the various displays. The high monitor for car navigation and the monitor for video camer as of 
operating frequency in the outdoors especially have the remarkable fall of the visibility by surface reflection. For this 
reason, the antireflection film is becoming indispensable and the polarizing plate with which acid-resisting processing 
was performed for most is used for the liquid crystal display with high outdoor-use frequency by the polarizing plate 
with which these devices are equipped. 

[0003] An antireflection film is produced as a multilayer layered product of two or more thin films which gener ally 
consist of an ingr edient with which refractive indexes differ by technique (dry processing), such as a vacuum 
deposition method, and the sputtering method, a CVD method, and the design is carried out so that reflection of a light 
field may be reduced as much as possible. However, in the above-mentioned dry processing, processing costs become 
very expensive on problems, such as maintenance of a vacuum processing facility, and mass-production nature. 
Therefore, recently, formation of the antireflection film by the wet coating method by solution spreading whose 
formation of the antireflection film is attained comparatively cheaply is advanced. However, multilayer formation by 
uniform thickness is very difficult for the thin film formation by wet coating, usually, acid resisting near [ where 
visibility is strong ] the wavelength of 550nm importance — setting — in addition — and the design which can carry 
out acid resisting in the largest possible wavelength field is performed. Fr om the reasons of such a design, if wet 
coating is performed by the multilayer, the interference fringe by the unimiformity of thickness will generate a thin film 
1 micrometer or less, the reflected light presents various hues as a result, and there is a trouble of dropping display 
grace. 

[0004] One stratification by the wet coating method can per form comparatively easily formation of the antireflection 
film which prevented generating of said interference fringe. However, in order to make the acid-resisting effectiveness 
discover in one-layer coating, wet coating of the ingredient of a very low refractive index must be carried out on a 
transparence base material film. 

[0005] Moreover, generally for a crack and cone reason, a transparence base material film is used very much for the 
antireflection film of a low refr active index as an acid-r esisting rebound ace court sheet prepared through the high 
refr active-index layer which has rebound ace court nature. As a high refractive-index layer which has said rebound ace 
court nature, acrylic resin, urethane acrylate system resin, etc. are raised, and when these are used, the refractive index 
becomes about 1.5 or so values, for example. When the refr active index of a high refractive-index layer is about about 
1 .5, in order to form the antireflection film of a low refractive-index layer by wet coating on it, ideally, a with a 
refr active indexes of 1.2 or so plantar-flexion chip box ingredient is needed. 

[0006] However, although the adhesion of a low refractive-index layer and a high refractive-index layer, a surface 

degree of hardness, etc. are requir ed for an acid-resisting rebound ace court sheet as film demand physical pr operties 
other than a reflection factor, it cannot be satisfied with a with a refractive indexes of 1 .2 or so plantar-flexion chip box 
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ingredient of said film demand physical properties. Therefore, actually, the above-mentioned ideal plantar- flexion chip 
box ingredient cannot be used, but the ingredient before and behind a lefiactive index 1 .4 is put in practical use by the 
low refi*active-index layer. However, the acid-resisting pr operty (reflection factor) by the combination of the above- 
mentioned low refractive-index layer to the above-mentioned quantity refractive-index layer is a property around 2%. 
Although this acid-resisting property is effective to the display of an inside-of-a-house application, the low reflective 
processing which shows the further acid-resisting property to the cellular phone on condition of the use on the outdoors 
with the strong reflection by sunlight, PDA, and a digital camera is called for. 

[0007] In order to raise the acid-resisting effectiveness, it is necessary to design greatly the refi*active-index difference 
of the refractive index of a high refi active-index layer, and a low refractive-index layer. If a lefractive-index difference 
is enlarged, a theory top is possible for making 0% the interface reflection factor of a low refi'active-index layer with a 
wavelength of 550nm and a high refi active-index layer. However, if the refractive index of a high refiactive-index 
layer is gathered, interface reflection with a high refiactive-index layer and a transparence base material film will 
increase, and it will become a reflection factor arormd about 1% substantially. If such a design is performed, although 
the reflection factor around about 1% will be obtained on the other hand, there is a problem that the interference fringe 
by the thickness nonuniformity of some high refractive-index layer occurs according to the refractive-index difference 
of a tr ansparence base material film and a high r efiactive-index layer, with a raise in the refractive index of a high 
refiactive-index layer. This interference fringe becomes remarkable at the time of the black display of a display, and 
leads to the fall of visibility. 

[0008] Moreover, in order to reflect indoor lighting, such as a fluorescent light, the incidence of the sunlight fr om an 
aperture, an operator's shadow, etc. to a display front face and to bar the ****** of an image, the optical diffusion layer 
which made detailed irregularity structure form in a display front face is prepared in image display devices, such as a 
liquid crystal display. An optical diffiision layer is formed by making the front face of the high refiactive-index layer of 
said acid-resisting reboxmd ace court sheet into detailed irregularity structure, for example, and is in use as the 
formation approach. [ of the coating method of points, such as that detailed-izing of structure is easy and productivity, 
to particle distribution resin ] However, if detailed irr egularity structure is formed in the fiont face of said high 
refractive-index layer, surface dispersion will take place, and the problem that the acid-resisting effectiveness falls 
arises by the so-called white dotage to which the display screen becomes whitish. 
[0009] 

[Problem(s) to be Solved by the Invention] When it uses for a polarizing plate etc., this invention shows the good 
surface acid-resisting effectiveness, and can prevent the interference fiinge of the reflected light, and aims at offering 
the acid-r esisting rebound ace court sheet with which the optical diffusion layer of detailed irregularity structure is 
moreover formed. Moreover, it aims at offering optical elements, such as an acid-resisting polarizing plate using the 
acid-resisting rebound ace court sheet concemed, and the image display device which carried the optical element 
concemed etc. fiirther. 
[0010] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for the ability of 
said purpose to be attained with the acid-r esisting r ebound ace court sheet shown below, as a result of repeating 
examination wholeheartedly that said technical problem should be solved. 

[001 1] A refractive index this invention on a transparence base material film Namely, the medium refractive index 
layer of 1.5-1.7, The low refiactive-index layer which a refractive index becomes from the high refractive-index layer 
of 1.6-1 .8 and a refractive-index ingredient still lower than a high refractive-index layer The laminating is carried out to 
this order from the transparence base material film side, and it is the particle of refractive indexes 1.5-1.8. Distributed 
content of the less than **0,1 particles is carried out into a high refractive-index layer, and a differ ence with the 
refr active index of a high refiactive-index layer is related with the acid-resisting rebound ace court sheet which ****** 
that the high refractive-index layer front face forms detailed irregularity structure. 

[0012] When a refractive index forms the high refractive-index layer of 1 .6-1.8 as a rebound ace court layer, and 
above-mentioned this invention raises the acid-resisting effectiveness and a reft active index forms the medium 
refractive index layer of 1.5-1.7 fiirther between a high refractive-index layer and a transparence base material film, 
gener ating of the interference fiinge produced when a rebound ace court layer is formed into a high refractive index is 
prevented. In order the acid-resisting effectiveness is good and to obtain the high acid-resisting rebound ace court sheet 
of display grace, as for the refr active index of said high refractive-index layer, it is desirable that it is 1.6-1.8. 
Moreover, in order to prevent the inter ference fr inge of the reflected light effectively, as for the refractive index of a 
medium refractive index layer, it is desirable that it is 1.5-1.7. In addition, the refractive index of each class of a high 
refractive-index layer, a medium refractive index layer, and a low refr active-index layer has the refiactive index of said 
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range, and it adjusts the refractive index of each class suitably so that it may become the relation it is unrelated in a 
high refr active-index layer > medium refractive index layer > low refractive-index layer, 

[0013] Although detailed irregularity structure is formed in the high refr active-index layer fr ont face of the particle and 
the high refractive-index layer is an optical diffusion layer in above-mentioned this invention, as a particle, the 
difference with the refractive index of a high refractive- index layer uses less than **0.1 particles, and, thereby, can 
reduce effectively whitish [ whitish / of the display screen ], i.e., a reflection factor. As for said refr active-index 
difference, it is more desirable that it is less than **0.05. 

[0014] In said acid-resisting rebound ace court sheet, it is desirable that the mean particle diameter of a particle is 0.5-5 
micrometers. Moreover, in said acid-resisting rebound ace court sheet, it is desirable that the configuration of a particle 
is a globular' form. 

[0015] Detailed irregularity structure with optical good diffiisibility can be formed in a high refractive-index layer 
(optical diffusion layer) front face by the particle of this mean particle diameter . 

[0016] In said acid-resisting rebound ace court sheet, an ultrafine particle with a mean particle diameter of 0.1 
micrometers or less can be distributed in a medium refractive index layer and/or a high refractive-index layer. By 
mixing and using an ultrafine particle for formation of a medium refr active index layer and/or a high refractive-index 
layer, the refractive index of each class can be suitably adjusted to the range of desired. 

[0017] In said acid-resisting rebound ace court sheet, it is desirable that it is a conductive ultrafine particle as an 
ultrafine particle distributed in a medium refractive index layer and/or a high refractive-index layer. 
[0018] Although the ingredient of a fluorine system is gener ally widely used as a formation ingredient of a low 
refractive-index layer, if coating of the fluorine system ingredient is carried out, a front face will become easy to be 
charged for the waterproofed characteristics. Consequently, surrounding ** will be allowed to come near. In such a 
case, ******** jg effectively improvable, if it sets and a conductive ultrafine particle is used into a high refractive- 
index layer and/or a medium refractive index layer. It is desirable to use a conductive ultrafine particle especially into a 
medium refr active index layer. 

[0019] In said acid-resisting rebound ace court sheet, it is desir able that the thickness of a medium refractive index 
layer is 1 micrometer or less. 

[0020] When a mediimi refractive index layer had the relation of refr active-index n= (refr active index of refractive- 
index + transparence base material film of high refractive-index layer)/[ thickness (d:nm) ==lambda/(4xn) and ] 2, and 
lambda: wavelength (rmi) **, it tumed out that an interference fringe is canceled effectively, if a medium r efr active 
index layer is added on condition that the fiirther above-mentioned refr active index (n) and thickness (d), reflection by 
the dissolution effectiveness of an interference fr inge, simultaneously the interface of a high refractive-index layer and 
a transparence base material film can be prevented. Although lambda is 550rmi and is usually based on a refractive 
index (n) for satisfying the above-mentioned relation, it is desirable to set thickness of a medium refractive index layer 
to 1 micrometer or less and further 50-500nm. 

[0021] Moreover, this invention relates to the optical element characterized by preparing said acid-resisting rebound 
ace court sheet in one side or both sides of an optical element. Furthermore, this invention relates to the image display 
device which carried said acid-resisting rebound ace court sheet or optical element. 

[0022] Optical elements, such as an acid-resisting polarizing plate using the acid-resisting rebound ace court sheet of 
this invention, can reduce the reflected light, and can prevent an interference fringe. Image display devices, such as a 
liquid crystal display which could use the optical element for various kinds of applications, and carried this, have good 
display grace. 
[0023] 

[Embodiment of the Invention] The desirable operation gestalt of this invention is explained below, referring to a 
drawing. Drawing 1 is the acid-r esisting rebound ace court sheet A with which laminating formation of a medium 
refractive index layer 11, the high refractive-index layer 12, and the low refr active-index layer 13 is carried out in this 
order on the transparence base material film 1. Particle a is distributed in the high refr active-index layer 12, and the 
detailed irregularity structure front face is formed. 

[0024] As a transparence base material film 1, the film which consists of transpar ence polymers, such as acrylic 
polymers, such as cellulose system polymers, such as polyester system polymers, such as polyethylene terephthalate 
and polyethylenenaphthalate, diacetyl cellulose, and triacetyl cellulose, a polycarbonate system polymer, and 
polymethylmethacrylate, for example is raised. Moreover, the film which consists of transparence polymers, such as 
amide system polymers, such as olefin system polymers, such as styrene system polymer s, such as polystyrene and an 
acrylonitrile styrene copolymer, polyethylene, polypropylene, armular polyolefine that is, carries out and has 
norbomene structure, and ethylene propylene rubber, a vinyl chloride system polymer, nylon, and aromatic polyamide. 
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is also raised. The film which furthermore consists of transparence polymers, such as a blend object of an imide system 
polymer, a sulfone system polymer, a polyether sulphone system polymer, a polyether ether ketone system polymer, a 
polyphenylene sulfide system polymer, a vinyl alcohol system polymer, a vinylidene-chloiide system polymer, a vinyl 
butjnral system polymer, an ant rate system polymer, a polyoxymethylene system polymer, an epoxy system polymer, 
or said polymer, is raised. What has a few bireftingence is used especially suitably optically. 

[0025] Although the thickness of the transparence base material film 1 can be determined suitably, generally it is about 
10-500 micrometers from points, such as workability, such as reinforcement and handling nature, and thin layer nature. 
20-300 micrometers is especially desirable, and 30-200 micrometers is more desirable. 

[0026] As an organic resin ingredient which forms the high refractive-index layer 12 which has said rebormd ace court 
nature, a refractive index has reinforcement sufficient as a coat by 1.6-1.8, and that transparent can be especially used 
without a limit. Although heat-curing mold resin, thermoplastic mold resin, ultraviolet curing mold resin, electron ray 
hardening mold resin, 2 liquid hybrid model resin, etc. are raised as said resin, the ultraviolet curing mold resin which 
can form an optical diffusion layer efficiently by easy processing actuation by hardening processing by UV irradiation 
also in these is suitable. As ultraviolet curing mold resin, various kinds of things, such as a polyester system, acrylic, an 
urethane system, an amide system, a silicone system, and an epoxy system, are raised, and the monomer of an 
ultraviolet curing mold, oligomer, a polymer, etc. are contained. The thing containing a component is raised in that in 
which the ultraviolet curing mold resin used pr eferably has the functional group of for example, ultraviolet-rays 
polymerization nature, and the monomer and oligomer of the acrylic which has 3-6 of the two or more functional 
groups concerned especially. Moreover, the ultraviolet-rays polymerization initiator is blended with ultraviolet curing 
mold resin. Especially although especially the thickness of the high r efractive-index layer 12 is not restricted, it is 
desirable to be referred to as 1.5-5 micrometers about 1-10 micrometers. 

[0027] As a particle 3 of the refractive indexes 1.5-1.8 which said high refr active-index layer 12 is made to contain, 
conductive inorganic system particles, such as inorganic system particles, such as the organic system particle for which 
a bridge is not constructed [ the bridge formation which consists of various polymers, such as PMMA 
(polymethylmethacrylate), polyurethane, polystyrene, and melamine resin, for example, or ], glass, a silica, an alvimina, 
a calcium oxide, a titania, a zirconia, and a zinc oxide, and tin oxide, indium oxide, cadmium oxide, antimony oxide or 
these composites, etc. are raised. The mean particle diameter of a particle 3 has a thing (0.5-5 micrometers and further 
1-4 micrometers) more desirable than the point of optical diffusibility achievement. As for the amoimt of the particle 
used, it is desirable to consider as 1 - 30 weight section extent to the resin 100 weight section. 

[0028] As said particle 3, the inorganic system particle of abrasion-proof nature is good as compared with an organic 
particle. As a non-subtlety particle, it is desirable that it is the spherical particle of a globular form silica particle, a 
globular form glass bead, and a globular form silicone particle. Moreover, what was prepared so that a refractive index 
might make 1.6 or less low thing (the refractive index of a glass bead is about 1 .45) contain the ultrafine particle which 
has the particle size of 0. 1 micrometers or less of a high refractive index to which refr active indexes, such as titanixmi 
oxide (refractive index 2.3 [ about ]), a zirconium dioxide (refractive index 2.1 [ about ]), an indiimi stannic acid ghost, 
and ATO, exceed 1.6, might change an apparent refractive index and a refractive index might exceed 1.6 by the particle 
3 of said instantiation can be used. As an ultr afine particle of a high refr active index, a titanium oxide particle is 
desirable. Especially as non-subtlety particles of a high refractive index, such as titanium oxide, it is desirable for an 
about 10-20nm ultrafine particle to usually have a desirable appearance about further 10-50nm 0.1 or less micrometer, 
it to infiltrate this ultrafine particle into a glass bead etc., and to use. Although especially the rate will not be restricted 
if the rate of ultrafine particles of a high refractive index, such as titanium oxide into which a glass bead etc. is 
infiltrated, is adjusted so that the refractive index of the appearance of a non-subtlety particle may exceed 1 .6, it is 
usually suitable to make ultrafine particles, such as titanium oxide, into 20 - 100 weight section extent to the non- 
subtlety particle 100 weight sections, such as a glass bead. Thus, when two or more sorts of non-subtlety particles ar e 
used, the apparent average refractive index indicated to be the refractive index of a particle 3 as the whole non-subtlety 
particle is said. Moreover , the particle diameter of ultrafine particles, such as infiltrated titanium oxide, is not included 
in mean particle diameter. 

[0029] Formation of the high refractive-index layer 12 can be made to contain additives, such as a leveling agent, a 
thixotropy agent, and an antistatic agent. In an optical diffusion layer front face, detailed irregularity structure can be 
easily formed by the protrusion particle in formation of the high r efractive-index layer 12 by making thixotropy agents 
(a silica 0.1 micrometers or less, mica, etc.) contain. 

[0030] As an ingredient of a medium refractive index layer 1 1, a refractive index can use especially that which is 
transparent by 1.5-1.7 without a limit. Inorganic system ingredients, such as an alkoxysilane solution, are used for the 
formation ingredient of the high refractive-index layer 12, the same ingr edient, and a pan as an ingredient which forms 
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a medium refractive index layer 1 1 . Heat-curing die materials and ultraviolet curing die materials are desirable also in 
these. A medium refractive index layer 1 1 can form these heat or by carrying out ultraviolet curing processing. As for 
the thickness of a medium refractive index layer 1 1 , it is desirable to be refened to as 1 micrometer or less as above- 
mentioned. 

[0031] Said medium refractive index layer 1 1 and/or the high refractive-index layer 12 can be made to contain an 
ultrafine particle with a mean particle diameter of 0.1 micrometers or less in order to adjust this to a predetermined 
refractive index. As this ultrafine particle, said organic system particle, an inorganic system particle, a conductive 
inorganic system particle, etc. are raised, for example. ******** effectively improvable if a conductive inorganic 
system particle is used also in said ultrafine particle. It is desirable to use ITO (indium oxide/tin oxide), ATO 
(antimony oxide/tin oxide), tin oxide, etc. especially. As for these conductivity ultrafine particle, it is desirable to carry 
out 2-80 weight section extent content to said resin 100 weight section. 

[0032] The ingredient of the low refr active-index layer 13 will not be restricted especially if a refractive index is lower 
than the high refractive-index layer 12. As an ingredient which forms the low refractive-index layer 13, the sol-gel 
system ingredient using metal alkoxides, such as resin system ingredients, such as ultraviolet curing mold acrylic resin, 
a hybrid system ingredient which distributed non-subtlety particles, such as colloidal silica, in resin, a tetra-ethoxy 
silane, and titanium tetra-ethoxide, etc. is raised, for example. Moreover, since a front face canies out stain-resistant 
grant, each ingredient can choose the thing containing a fluorine radical. It is in the inclination for a low refractive- 
index layer ingredient with many mineral constituent contents to be excellent, fr om the field of abrasion-pr oof nature, 
and a sol-gel system ingredient is especially desirable. As for the refractive index of the low r efractive-index layer 13, 
it is desirable that it is 1.35 to 1.5 and fiirther 1.38 to 1.43. Although especially the thickness of the low refractive-index 
layer 13 is not restricted, it is desirable that they are 50-500nm and fiirther 50-200nm. 

[0033] In addition, formation of each class is formed for coating liquid coating, desiccation, and by hardening ftirther 
by the method with proper fan ten, die coating machine, casting, spin coat, fan ten meta-ring, gravure, etc. 
[0034] An optical element can be pasted up on the transparence base material film 1 of said acid-resisting r ebound ace 
court sheet A. A polarizer is raised as an optical element. Especially a polarizer is not restricted but various kinds of 
things can be used for it. Polyene system oriented films, such as the thing and the dehydration processing object of 
polyvinyl alcohol which dichroism matter, such as iodine and dichromatic dye, was made to stick to hydrophilic high 
polymer films, such as a polyvinyl alcohol system film, a partial formal-ized poljrvinyl alcohol system film, and an 
ethylene-vinylacetate copolymer system partial saponification film, and carried out uniaxial stretching to them as a 
polarizer, for example, and a demineralization acid-treatment object of a polyvinyl chloride, etc. are raised. The 
polarizer which consists of dichroism matter, such as a polyvinyl alcohol system film and iodine, also in these is 
suitable. Although especially the thickness of these polarizers is not restricted, generally it is about 5-80 micrometer s. 
[0035] The polarizer which dyed and carried out uniaxial stretching of the polyvinyl alcohol system film with iodine 
can dye polyvinyl alcohol by being immersed in the water solution of iodine, and can produce it by extending by 3 to 7 
times the former length. It can also be immersed in water solutions, such as a boric acid and potassium iodide, if 
needed. Furthermore, before dyeing, it may be immersed in water and a polyvinyl alcohol system film may be rinsed if 
needed. It is effective in preventing ununiformities, such as nonuniformity of dyeing, by being able to wash dirt and the 
antiblocking agent of a polyvinyl alcohol system film front face by rinsing a polyvinyl alcohol system film, and also 
making a polyvinyl alcohol system film swell. After iodine dyes extension, it may be performed, and even if it extends 
dyeing, after giving up and extending, iodine may dye it. It can extend also in water solutions, such as a boric acid and 
potassium iodide, and a water bath. 

[0036] A transparence protection film is prepared in one side or both sides, and said polarizer is usually used as a 
polarizing plate. As for a transparence protection film, what is excellent in transparency, a mechanical strength, thermal 
stability, moisture electric shielding nature, isotropy, etc. is desirable. The thing of the ingredient same as a 
tr ansparence protection film as the tr ansparence base material film of said instantiation is used. The transparence 
protection film which consists of the same polymer ingredient on the front reverse side may be used for said 
tr ansparence pr otection film, and the transparence protection fihn which consists of a different polymer ingredient etc. 
may be used for it. What is excellent in transparency, a mechanical strength and thermal stability, moisture cutoff 
nature, etc. is used preferably. Moreover, a transparence protection film is so desirable that there is little optical 
anisotropy, such as phase contrast, in many cases. As a polymer which forms the aforementioned transparence 
protection film, triacetyl cellulose is the optimal. About said acid-resisting rebound ace court sheet, it is a polarizer, 
(polarizing plate) When preparing in one side or both sides, the transparence base material film of an acid-resisting 
rebound ace court sheet can serve as the transparence protection film of a polarizer. Although especially the thickness 
of a transpar ence protection film is not restricted, its about 10-300 micrometers are common. 
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[0037] Drawin g 2 is the acid-resisting polarizing plate which carried out the laminating of the polarizing plate B to the 
acid-resisting rebound ace court sheet A. As shown in drawing 2 , what carried out the laminating of the transparence 
protection film 22, a polarizing element 21, and the transparence protection film 22 to the acid-resisting rebound ace 
court sheet one by one is sufficient as an acid-resisting polarizing plate, and what carried out the laminating of a 
polarizing element 21 and the transparence protection film 22 to the acid-resisting rebound ace court sheet A one by 
one as shown in drawing 3 is sufficient as it, 

[0038] In addition, the field on which the polarizer of a transparence protection film is not pasted up may perform 
processing made into a rebound ace court layer, sticking prevention, or the purpose. A polarizing plate front face gets 
damaged, and rebound ace court processing is performed for the purpose of prevention etc., and can be formed by the 
method which adds the hardening coat which is excellent in a degr ee of hardness, a slipping property, etc. according 
[ for example, ] to proper ultraviolet curing mold resin, such as acrylic and a silicone system, to the fi-ont face of a 
transpar ence protection film. Moreover , sticking prevention processing is performed for the purpose of adhesion 
prevention with an adjacent layer. In addition, said rebound ace court layer, a sticking prevention layer, etc. can be 
prepared in the transparence protection film itself, and also they can also be separately prepared as a thing of another 
object with a transparence protection film as an optical layer. 

[0039] Moreover, to between the layers of a polarizing plate, the laminating of for example, a rebound ace court layer, 
a primer layer, an adhesives layer, a binder layer, an antistatic layer, a conductive layer, a gas barrier layer, a steam 
filter layer, the moisture filter layer, etc, may be carried out to insertion or a polarizing plate front face. Again. In the 
phase which creates each class of a polarizing plate, when addition, mixing, etc. use a conductive particle or an 
antistatic agent, various particles, a plasticizer, etc. as the formation ingredient of each class, amelioration may be 
performed if needed, for example. 

[0040] As an optical element, the optical film which carried out the laminating of other optical elements (optical layer) 
to said polarizing plate can be used on the occasion of practical use. Although there is especially no limitation about the \ 
optical layer, the optical layer by which have been used for formation of liquid crystal displays, such as a reflecting 
plate, a transflective plate, a phase contrast plate (the wavelength plate of 1/2, 1/4, etc., etc. is included), and a viewing- 
angle compensation film, etc., for example can be used one layer or more than two-layer. The polarizing plate with 
which it comes further to carry out the laminating of the impr ovement film in brightness to the elliptically-polarized- 
light plate with which it comes further to carry out the laminating of the phase contrast plate to the reflective mold 
polarizing plate with which it comes to carry out the laminating of a reflecting plate or the transflective reflecting plate 
to a polarizing plate further especially or a transflective type polarizing plate, and a polarizing plate or a circular 
polarization of light plate, the wide-field~of-view angle polarizing plate with which it comes to carry out the laminating 
of the viewing-angle compensation film to a polarizing plate further, or a polarizing plate is desirable. In a elliptically- 
polarized-light plate and a polarizing plate with optical compensation, the acid-resisting rebound ace court sheet A is 
given to a polarizing plate side. 

[0041] Furthermore, the processing for giving various properties, such as abrasion-proof nature, endur ance, 
weatherability, resistance to moist heat, thermal resistance, moisture resistance, moisture permeability, antistatic nature, 
conductivity, improvement in adhesion between layers, and improvement in a mechanical strength, a function, etc. or 
insertion of the stratum functionale, a laminating, etc. can also be performed if needed. 

[0042] A reflective mold polarizing plate is what prepared the reflecting layer in the polarizing plate, is for forming the 
liquid crystal display of the type which is made to r eflect the incident light firom a check-by-looking side (display side), 
and is displayed etc., can omit built-in of the light source of a back light etc., and has an advantage, such as being easy 
to attain thin shape-ization of a liquid crystal display. A method with the proper method which attaches the reflecting 
layer which becomes one side of a polarizing plate from a metal etc. through said transparence protection film etc. can 
perform formation of a reflective mold polarizing plate if needed. 

[0043] What attached the foil and vacuum evaporationo film which consist of reflexibility metals, such as aluminum, to j 
one side of the transpar ence protection film which carried out mat processing as an example of a reflective mold 
polarizing plate if needed, and formed the reflecting layer in it is raised. 

[0044] A reflecting plate can be replaced with the method dir ectly given to the transparence protection film of said 
polarizing plate, and can also be used for the proper film according to the bright film as a reflective sheet which comes 
to prepare a reflecting layer. In addition, since a reflecting layer consists of a metal, its use gestalt in the condition that 
the reflector was covered with the transparence protection film, the polarizing plate, etc, is usually more desirable than 
the point of fall prevention of the reflection factor by oxidation, as a result long-term contiruiation of an initial 
reflection factor, the point of evasion of separately an attachment of a protective layer, etc. 

[0045] In addition, a transflective type polarizing plate can be obtained by considering as transflective type reflecting 
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layers, such as a half mirror which reflects and penetrates light by the reflecting layer in the above. A ti ansflective type 
polarizing plate can form the liquid crystal display of the type which is made to reflect the incident light from a check- 
by-looking side (display side), displays an image, and displays an image in a comparatively dark ambient atmosphere 
using the built-in light sources, such as a back light built in backside one of a transflective type polarizing plate, etc., 
when it is usually prepared in the background of a liquid crystal cell and uses a liquid crystal display etc, in a 
comparatively bright ambient atmosphere. That is, the transflective type polarizing plate is useful mider a bright 
ambient atmosphere to formation of the liquid crystal display of the type which can save the energy of light source use, 
such as a back light, and can be used using the built-ki light source for the bottom of a comparatively bright ambient 
atmosphere etc. 

[0046] The elliptically-polarized-light plate or circular polarization of light plate with which it comes to carry out the 
laminating of the phase contrast plate to a polarizing plate further is explained. When change the linearly polarized 
light into elliptically polarized light or the circular polarization of light, changing elliptically polarized light or the 
cir cular polarization of light into the linearly polarized light or chaaging the polarization dir ection of the linearly 
polarized light, a phase contrast plate etc. is used. As a phase contrast plate which changes the linearly polarized light 
into the circular polarization of light especially, or changes the circular polarization of light into the linearly polarized 
light, it is 1/4. A wavelength plate (lambda/4 it is also called a plate) is used. [ so-called ] 1 /2 A wavelength plate 
(lambda/2 it is also called a plate) is usually used, when changing the polarization direction of the linearly polarized 
Ught. 

[0047] A elliptically-polarized-light plate compensates coloring (blue or yellow) produced by the birefringence of the 
liquid crystal layer of the Spa twist nematic (STN) mold liquid crystal display (prevention), and when [ that said 
coloring cannot be found ] indicating by monochrome, it is used effectively. Furthermore, what controlled the 
refractive index of thr ee dimensions can also compensate coloring produced when the screen of a liquid crystal display 
is seen from across (prevention), and is desirable. A circular polarization of light plate is effectively used, when 
preparing the color tone of the image of the reflective mold liquid crystal display with which an image becomes color 
display, and it also has the function of acid resisting. What supported with the film the form bir efnngence film which 
comes to carry out extension processing of the film which consists of a polycarbonate, polyvinyl alcohol, polystyr ene, 
polymethylmethacrylate, polypropylene, other polyolefines, polyarylate, and a proper polymer like a polyamide as an 
example of the above-mentioned phase contrast plate, the oriented film of a liquid crystal polymer, and the orientation 
layer of a liquid crystal polymer is raised. A phase contrast plate may be what may have the proper phase contr ast 
according to the purposes of use, such as a thing aiming at compensation of for example, various wavelength plates, 
coloring by the birefringence of a liquid crystal layer, a viewing angle, etc., canied out the laminating of two or more 
sorts of phase contrast plates, and controlled optical properties, such as phase contrast. 

[0048] Moreover, the above-mentioned elliptically-polarized-light plate and a reflective mold elliptically-polarized- 
light plate carry out the laminating of a polarizing plate or a reflective mold polarizing plate, and the phase contrast 
plate in proper combination. Although this elliptically-polarized-light plate etc. can be formed also by carrying out the 
laminating of them separately one by one in the manufacture process of a liquid crystal display so that it may become 
the combination of a polarizing plate (reflective mold) and a phase contrast plate, some which were beforehand used as 
optical films, such as a elliptically-polarized-light plate, have like the above the advantage in which it excels in 
stability, laminating workability, etc. of quality, manufacture effectiveness, such as a liquid crystal display, is raised, 
and it deals. 

[0049] A viewing-angle compensation film is a film for extending an angle of visibility so that an image may look 
comparatively clear, even when it is not perpendicular to a screen and the screen of a liquid crystal display is seen a 
little from the direction of slanting. It consists of what supported orientation layers, such as a liquid crystal polymer, for 
example on oriented films, such as a phase contrast film and a liquid crystal polymer, or a transparence base material as 
such a viewing-angle compensation phase contrast plate. To the phase contrast plate used in the direction of a field as a 
viewing-angle compensation film to the polymer film which has the birefringence extended by one shaft being used, 
the usual phase contrast plate The polymer film which has the birefringence extended by two shafts in the direction of a 
field, a polymer, a 2 direction oriented film like an inclination oriented film which have the birefringence which 
controlled the refr active index of the thickness direction which was extended by one shaft in the direction of a field, 
and was extended also in the thickness direction, etc. are used. The thing which pasted up the heat shrink film, for 
example on the polymer film, and processed [ extension-] or/and processed [ contraction-] the polymer film under the 
operation of the shrinkage force by heating as an inclination oriented film, the thing to which slanting orientation of the 
liquid crystal polymer was carried out are mentioned. The same thing as the polymer explained with the previous phase 
contrast plate is used, and the proper thing aiming at prevention of coloring etc., expansion of the angle of visibility of 
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a right check by looking, etc. by change of the check-by-looking angle based on phase contrast by the liquid crystal cell 
can be used for the material raw material polymer of a phase contrast plate. 

[0050] Moreover, the optical compensation phase contrast plate supported with the triacetyl cellulose film can use 
preferably the optical anisotropy layer which consists of an orientation layer of a liquid crystal polymer , especially an 
inclination orientation layer of a discotheque liquid crystal polymer ftom the point of attaining the large angle of 

visibility of a right check by looking etc. 

[0051] A polarizing plate and the polarizing plate which stuck the improvement film in brightness are usually used, 
being prepared in the background side of a liquid crystal cell. If the natural light carries out incidence of the 
improvement film in brightness by reflection from back lights and backgrounds, such as a liquid crystal display, etc., it 
will reflect the linear ly polarized light of a predetermined polarization shaft, or the circular polarization of light of the 
predetermined direction, and other hght is what shows the property to penetrate. While the polarizing plate which 
carried out the laminating of the improvement film in brightness to the polarizing plate carries out incidence of the light I 
from the light source of a back light etc. and obtaining the transmitted light of a predetermined polarization condition, 
light other than said predetermined polarization condition is reflected without penetrating. Reverse the light reflected 
by this improvement frkn plane in brightness through the reflecting layer in which it was further prepared by that 
backside, and re-incidence is carried out to the improvement film in brightness. While aiming at increase in quantity of 
the light which is made to penetrate the part or all as a light of a predetermined polarization condition, and penetrates 
the improvement film in brightness, by aiming at increase of the quantity of light which supplies the polarization it is 
hard to make a polarizer absorb, and can be used for liquid crystal display image display etc., brightness is raised and it 
gets. That is, when incidence of the light is carried out through a polarizer fr om the background of a liquid crystal cell 
with a back light etc., without using the improvement film in brightness, most light which has the polarization direction 
which is not in agreement with the polarization shaft of a polarizer will be absorbed by the polarizer, and does not 
penetrate a polarizer. That is, although it changes also with properties of the used polarizer, about 50% of light will be 
absorbed by the polarizer, the quantity of Ught which can be used for the part, liquid crystal image display, etc. 
decreases, and an image becomes dark. The improvement film in brightness is once reflected with the improvement 
film in brightness, without carrying out incidence of the light which has the polarization direction which is absorbed by 
the polarizer to a polarizer. Furthermore, it repeats making it reversed through the reflecting layer prepared in the 
backside, and canying out re-incidence to the improvement film in brightness. Since the improvement film in 
brightness is made to penetrate and supplies to a polarizer only the polarization which became in the polarization 
direction in which the polarization direction of the light reflected and reversed among these both may pass a polarizer 
Light, such as a back light, can be efficiently used for the display of the image of a liquid crystal display, and a screen 
can be made bright. 

[0052] As the aforementioned impr ovement film in brightness, like the multilayer layered product of the thin film film 
from which the multilayered film and refractive-index anisotropy of a dielectric are different, for example What shows 
the property of penetr ating the linear ly polarized light of a predetermined polarization shaft, and reflecting other light. 
One circular polarization of light of the left-handed rotation or right-handed r otations like what supported the oriented 
film and its orientation liquid crystal layer of a cholesteric-liquid-crystal polymer on the film base material is reflected, 
and other light can use what has the proper thing which shows the property to penetrate. 

[0053] Therefore, it can be made to penetrate efficiently by arranging a polarization shaft and carrying out incidence of 
the transmitted light to a polarizing plate as it is, with the improvement film in brightness of the type Avhich makes the 
linearly polarized light of the above mentioned predetermined polarization shaft penetrate, controlling the absorption 
loss by the polarizing plate. On the other hand, although incidence can be carried out to a polarizer as it is with the 
improvemerrt film in brightness of the type which drops the circular polarization of light like a cholesteric-liquid-ciystal i 
layer, it is more desirable than the point which controls an absorption loss to linearly-polarized-light-ize the circular 
polarization of light through a phase contrast plate, and to carry out incidence to a polarizing plate. In addition, the 
circular polarization of light is convertible for the linearly polarized light by using a quarter-wave length plate as the 
phase contrast plate. 

[0054] The phase contrast plate which functions as a quarter-wave length plate in the large wavelength range, such as a 
light region, can be obtained with the method which superimposes the phase contrast layer which shows the phase 
contrast layer which functions as a quarter- wave length plate to light color light with a wavelength of 550nm, and other 
phase contrast properties, for example, the phase contrast layer which functions as 1/2 wavelength plate. Therefore, a 
polarizing plate and the phase contrast plate arranged between the improvement films in brightness may consist of a 
phase contrast layer more than one layer or two-layer. 

[0055] In addition, also about a cholesteric-Uquid-crystal layer, although reflected wave length is different, by making 
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it combination and considering as two-layer or the arrangement structure superimposed three or more layers, what 
reflects the circular polarization of light in the large wavelength range, such as a light field, can be obtained, and the 
transparency circular polarization of light of the large wavelength range can be acquired based on it. 
[0056] Moreover, the polarizing plate may consist of what canied out the laminating of a polarizing plate, two-layer, or 
the three or more-layer optical layer like the above-mentioned polarization discrete-type polarizing plate. Therefore, 
you may be a reflective mold elliptically-polarized-light plate, a transflective type elliptically-polarized-light plate, etc. 
which combined a reflective mold polarizing plate, an above-mentioned transflective type polarizing plate, and an 
above-mentioned phase contrast plate. 

[0057] Further, although the laminating of the optical diffusibility sheet to said optical element and the method which 
carries out a laminating separately one by one in manufacture processes, such as a liquid crystal display, can also 
perform the laminating of the various optical layers to a polarizing plate, a carrying-out-beforehand-laminating of these 
thing has the advantage in which it excels in stability, assembly operation, etc. of quality, production processes, such as 
a liquid crystal display, are raised, and it deals. Proper adhesion means, such as an adhesive layer, can be used for a 
laminating. On the occasion of adhesion of the afor ementioned polarizing plate and other optical films, those opticals 
axis can be made into a proper arrangement include angle according to the phase contrast property made into the 
purpose. 

[0058] Although said optical diffusibility sheet is prepared at least in one side of optical elements, such as a polarizing 
plate mentioned above and an optical film by which the at least one-layer laminating is carried out in the polarizing 
plate, the adhesive layer for pasting up with other members, such as a liquid crystal cell, can also be prepared in the 
field in which the optical diffusibility sheet is not prepared. Although especially the binder that forms an adhesive layer 
is not restricted, what makes a base polymer polymers, such as an acrylic polymer, a silicone system polymer, 
polyester, polyurethane, a polyamide, a polyether, a fluorine system, and a rubber system, for example can be chosen 
suitably, and can be used. Especially, like an acrylic binder, it excels in optical transparency, the adhesion property of 
coherent [ moderate wettability and coherent / moderate ], and adhesive is shown, and what is excellent in 
weatherability, thermal resistance, etc. can use preferably. 

[0059] Moreover, moisture absorption is low and the adhesive layer which is excellent in thermal resistance is more 
desirable than points, such as the plasticity of a liquid crystal display which is excellent in endurance Avith the fall of 
the optical property by prevention of the foaming phenomenon by moisture absorption, or a peeling phenomenon, a 
differential thermal expansion, etc., curvature prevention of a liquid crystal cell, as a result high quality in addition to 
the above. 

[0060] The adhesive layer may contain the additive of being added by adhesive layer s, such as resin of a natural 
product or a compost, a bulking agent which consists of adhesive gr ant resin, a glass fiber, a glass bead, a metal 
powder, other inorganic powder, etc. especially, a pigment and a coloring agent, and an antioxidant. Moreover, you 
may be the adhesive layer which contains a particle and shows optical diffusibility. 

[0061] A proper method can perform the attachment of the adhesive layer to optical elements, such as a polarizing plate 
and an optical film. About 10 - 40% of the weight of the binder solution which made the solvent which consists of the 
independent object or the mixture of a proper solvent, such as toluene and ethyl acetate, for example dissolve or 
distribute a base polymer or its constituent as the example prepares, and the method which attaches it directly on an 
optical element by proper expansion methods, such as a flow-casting method and a coating method, or the method 
which forms an adhesive layer on a separator according to the above, and carries out transfer of it on an optical element 
is held. An adhesive layer can also be pr epared as a superposition layer of things, such as a pr esentation which is 
different on each class, or a class. It can be suitably determined according to the purpose of use, adhesive str ength, etc., 
and generally is 1-500 micrometers, the thickness of an adhesive layer has desirable 5-200 micrometers, and its 10-100 
micrometers are especially desirable. 

[0062] A separator is installed tentatively and covered for the purpose of the pollution contr ol etc. until it presents 
practical use to the exposure of an adhesive layer. Ther eby, it can prevent contacting an adhesive layer in the state of 
usual handling. The proper thing according to the former, such as what carried out coat processing of the Japanese 
tissue object with plastic film, a rubber sheet, paper, cloth, a nonwoven fabric, a network, a foaming sheet, proper 
metallic foils, those lamination objects, etc. as a separator if needed by proper removers, such as a silicone system, a 
long mirror alkyl system, a fluorine system, and a molybdenum sulfide, removing the above-mentioned thickness 
conditions, can be used. 

[0063] In addition, in this invention, you may be what gave ultraviolet absorption ability to each class, such as adhesive 
layers, such as the polarizer and transparence protection film which form the above-mentioned optical element, and an 
optical layer, with methods, such as a method processed with ultraviolet ray absorbents, such as for example, a 
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salicylate system compound, a ** NZOFE Norian system compound, a benzotiiazol system compound, and a 

cyanoacrylate system compound, a nickel complex salt system compound. 

[0064] The optical element which prepared the optical diffusion sheet of this invention can be preferably used for 
formation of various equipments, such as a liquid crystal display, etc. Formation of a liquid crystal display can be 
performed according to the former. That is, although a liquid crystal display is formed by assembling suitably 
component parts a liquid crystal cell, an optical element, and as occasion demands, such as a lighting system, generally, 
and incorporating a drive circuit etc., in this invention, except for the point using the optical element by this invention, 
there is especially no limitation and it may apply to the former correspondingly. Also about a liquid crystal cell, a thing 
arbitrary type [, such as TN mold, and a STN mold, pi mold, ] can be used, for example. 

[0065] Proper liquid crystal displays, such as a liquid crystal display which has arranged said optical element on one 
side or the both sides of a liquid crystal cell, and a thing which used the back light or the reflecting plate for the lighting 
system, can be formed. In that case, the optical element by this invention can be installed in one side or the both sides 
of a liquid crystal cell. When preparing an optical element in both sides, they may be the same and may differ. 
Furthermore, on the occasion of formation of a liquid crystal display, proper components, such as a diffusion plate, an 
anti glare layer, the antireflection film, a guard plate, a prism array, a lens array sheet, an optical diffusion plate, and a 
back light, can be arranged one layer or mor e than two-layer in a proper location, for example. 
[0066] 

[Example] Although an example explains this invention concretely below, this invention is not limited at all by these 
examples. The section and % are weight criteria among each example. The ABBE refiactive-index meter Made fiom 
AT AGO performed measurement of the refractive index of this invention. 

[0067] The example 1 alkoxysilane solution (refractive index 1.45) 100 section was made to distribute the ATO 
ultrafine particle (refiactive index 1.60) 140 0.0 1-0.1 -micrometer section, and the coating liquid (for medium refractive 
index layer formation) which adjusted the refractive index to 1.59 was prepared. Said coating liquid was applied to one 
side of a triacetyl cellulose film (transparence base-material film: refractive index 1.49) with a thickness of 80 
micrometers so that the thickness after desiccation might be set to 86nm in a bar coating machine, and the medium 
refractive index layer was formed in it by heat-curing processing. 

[0068] Separately, the ultraviolet-rays polymerization initiator (benzophenone) 3 section was mixed through the solvent 
(toluene) in the acrylic urethane system ultraviolet curing mold resin (refractive index 1.52) 100 section, the 35 sections 
of ultr afine particles of a further 0.01 -0.1 -micrometer zirconium dioxide were mixed, and the coating liquid (for high 
refractive-index stratification) which adjusted the refractive index (high refractive-index layer) 1.69 was prepared. 
Furthermore, the high refractive-index silica 3 section which the titanium oxide 25 section of about 20nm ultrafine 
particle was infiltrated into this at the silica particle (refractive index 1.45) 100 weight section with a mean particle 
diameter of about 2.7 micrometers, and adjusted the refractive index to 1.62 was blended. Said coating liquid was 
applied to said medium refractive index layer so that the thickness after desiccation might be set to 3 micrometers, at 90 
degrees C, UV irradiation was carried out after solvent desiccation, hardening processing was carried out for 3 minutes, 
and the high refr active-index layer was formed. 

[0069] Coating was carried out so that the thickness after drying the fluorine denatur ation alkoxysilane solution of a 
refr active index 1.38 might become the thickness which is 0.1 micrometers following this high refractive-index layer 
top, desiccation / hardening processing was performed, the low refractive-index layer was formed, and the acid- 
resisting rebound ace court sheet was obtained. 

[0070] In example 2 example 1 , the acid-resisting r ebound ace court sheet was obtained like the example 1 instead of 
the high refractive-index silica of a refractive index 1.62 blended with coating liquid (for high refr active-index 
stratification) except having used the polystyrene particle of the mean particle diameter of about 3 micrometers, and a 
refractive index 1.59. 

[0071] In example 3 example 1, in preparation of coating liquid (for high refractive-index str atification), the amount of 

the zirconium dioxide used was changed into the 20 sections, and the acid-resisting rebound ace court sheet was 

obtained like the example 1 except having set the refractive index (high refractive-index layer) to 1.62. 

[0072] In example of comparison 1 example 1, the acid-resisting rebound ace court sheet was obtained like the example 

1 except having used the silica (r efr active index 1.45) which has not sunk in titanium oxide instead of the high 

refr active-index silica of a refractive index 1.62 blended with coating liquid (for high refractive-index stratification). 

[0073] In example of comparison 2 example 1, in preparation of coating liquid (for high refr active-index stratification), 

the amount of the zirconium dioxide used was changed into the 20 sections, and the acid-resisting r ebound ace court 

sheet was obtained like the example 1 except having used what changed the amount of sinking in of titanium oxide into 

the 60 sections, and was adjusted to the refractive index 1.75 as having set the refractive index (high refractive-index 
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layer) to 1.62, and a high refractive-index silica. 

[0074] The following evaluations were performed about the acid-resisting rebound ace court sheet obtained in an 
above-mentioned example and the above-mentioned example of a comparison. A result is shown in Table 1. 
[0075] (Reflection factor: Y value) the Shimadzu make ~ it measured using UV-2400. 

[0076] (Interference fringe) Under the three-wave fluorescent lamp, it judged on the following criteria by visual 
observation. 

x: Those with an interference fringe. 

[0077] (White dotage) By visual observation under a fluorescent lamp, it judged on the following criteria. 
O : with whitish [ no ]. 
x: It is whitish. 

[0078] (Dust adhesion) The piece of paper cut on about 1mm square was sprinkled over the acid-resisting rebound ace 

court side, and the following criteria estimated the adhesion and the wiping nature by cloth. 

O : adhesion nothing or wiping nature fitness. 

x: Those with adhesion, or poor wiping nature 

[0079] 

[Table 1] 
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Being what the acid-resisting rebound ace court sheet which formed surface irregularity structure for optical 
diffusibility grant of this invention, and prepared the medium refractive index layer from Table 1 does not have white 
dotage, and is a low reflection factor and moreover does not have an interference fringe is admitted. Moreover, when a 
medium refractive index layer mixes a conductive ultrafine particle, it is admitted that dust adhesion also becomes 
good. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin ^U It is an example of the acid-resisting l eboimd ace court sheet of this invention. 
[Drawing 2] It is an example of the acid-resisting polarizing plate of this invention. 
[Drawing 3] It is an example of the acid-resisting polarizing plate of this invention, 
[Description of Notations] 
A Acid-resisting rebound ace court sheet 

I Transparence Base Material Film 

I I Medium Refiactive Index Layer 

12 High Refractive-Index Layer 

13 Low Reft active-Index Layer 
Particle 

B Polarizing plate 
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DRAWINGS 
[Drawing 1] 
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WRITTEN AMENDMENT 



[a procedure revision] 

[Filing Date] May 23, Heisei 14 (2002. 5.23) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0045 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0045] In addition, a transflective type polarizing plate can be obtained by considering as transflective type reflecting 
layers, such as a half mirror which reflects and penetrates light by the reflecting layer in the above. A transflective type 
polarizing plate can form the liquid crystal display of the type which is made to reflect the incident hght fi*om a check- 
by-looking side (display side), displays an image, and displays an image in a comparatively dark ambient atmosphere 
using the built-in light sources, such as a back hght built in backside one of a transflective type polarizing plate, etc., 
when it is usually prepared in the background of a hquid crystal cell and uses a liquid crystal display etc. in a 
comparatively bright ambient atmosphere. That is, the transflective type polarizing plate is useful under a bright 
ambient atmosphere to formation of the liquid crystal display of the type which can save the energy of light source use, 
such as a back light, and can be used using the built-in Ught source for the bottom of a comparatively dark ambient 
atmosphere etc. 
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